Purpose: Congestive heart failure (CHF) is a major risk factor for venous thromboembolism (VTE) in Western countries. However, its contribution to VTE risk has not been established in an Asian population. To address this issue, we conducted a population-based study and a retrospective observation study to assess the prevalence and risk factors of VTE in Korean CHF patients. Methods: This population-based study used the Korean Health Insurance Review and Assessment Service database. Patients diagnosed with CHF and VTE between 2007 and 2011 were retrospectively identified by the Korean Classification of Disease. Also, a retrospective observation study was conducted at three teaching hospitals in Korea between 2006 and 2010. Results: The VTE prevalence in Korean CHF patients was 0.855% and steadily increased between 2007 and 2011. In the retrospective observation study, 32 CHF patients with VTE, among a total of 1,759 CHF patients, were assessed. Multivariate analyses demonstrated that advanced age ( ≥ 65 years), recent surgery or trauma, and cancer were associated with VTE in CHF patients. Conclusion: Our study showed a lower VTE rate in Korean CHF patients than has been previously reported in Caucasians. Elderly age, recent surgery or trauma, and cancer are independent VTE risk factors in Korean CHF patients.
Introduction
Venous thromboembolism (VTE), including deep vein thrombosis (DVT) and pulmonary embolism (PE), is a major health concern and cause of mortality worldwide. [1] [2] [3] [4] Among the well-established risk factors for VTE, congestive heart failure (CHF) is a well-known major risk factor, especially in hospitalized patients. [5] [6] [7] [8] In CHF patients, the risk of VTE is increased because of multi-factorial causes including blood stasis due to decreased ejection fraction (EF), immobilization, endothelial dysfunction, and hemostatic abnormalities. Thus, VTE is approximately three times more likely to develop in CHF patients than in individuals without CHF. 9 Most previous studies regarding VTE in CHF patients were conducted in Caucasian populations. The reported incidence of VTE in CHF patients has widely ranged from 1.63% to 59%. 5, [9] [10] [11] Recently, several epidemiologic studies in the Asian population demonstrated that VTE incidence is rapidly increasing, making VTE an important health concern in Asian countries. 2, [12] [13] [14] [15] [16] In this respect, we hypothesized that CHF is an important risk factor for VTE in Asian populations. To date, however, despite the clinical significance of CHF as a likely VTE risk factor, its contribution to VTE risk has not been established in an Asian population. Therefore, we conducted this nationwide epidemiologic study using the Korean Health Insurance Review and Assessment Service (HIRA) database to analyze the VTE prevalence in CHF patients. We also performed a retrospective observation study to investigate potential VTE risks in Korean CHF patients.
Methods
The National Health Insurance (NHI) program of Korea is a compulsory social insurance system that covers the whole population. A government-affiliated organization, HIRA, has designed an accurate claims-review and quality-assessment system for the NHI. These systems made it possible for us to perform a population-based study, because the NHI basically covers the ethnically homogeneous Korean population. The features of the HIRA database have been reported elsewhere in details. 12, 17 All CHF cases were identified with diagnostic codes according to the Korean Classification of Disease, fifth edition (KCD-5) from 2007 to 2011. The CHF diagnostic codes included I50.0 (congestive heart failure), I50.1 (left ventricular failure), and I50.9 (heart failure, unspecified). The DVT codes included I80.2 (DVT, not otherwise specified [NOS] ) and I80.3 (embolism or thrombosis of lower extremity, NOS). The codes for PE included I26 (pulmonary thromboembolism), I26.0 (pulmonary embolism with mention of acute cor pulmonale), and I26.9 (pulmonary embolism, NOS). The number of CHF patients and the rates of DVT and PE in CHF patients were evaluated by age, gender, and year of enrollment in the study.
A retrospective observation study was conducted at three teaching hospitals in Korea. Patients ≥ 15 years of age with a diagnosis of CHF between January 2006 and December 2010 were selected through the KCD-5 codes from the medical database. During this study period, the total number of diagnosed CHF patients was 2,667. After reviewing the medical records of all CHF patients, we excluded 908 = because of incomplete clinical data. Prevalence was estimated as the number of VTE per 100 CHF patients, and 95% confidence intervals (CI) were determined. Differences between the group of CHF patients with VTE and CHF patients without VTE were assessed using Student's t test. Categorical variables were compared using the chi-square test. Logistic regression analyses were performed to select significant risk factors for VTE among the clinical variables. Multivariate analysis was performed to select independent risk factors for VTE among those clinical variables using logistic regression analysis. All values were calculated as relative risk (RR) or odds ratios (OR) and the corresponding 95% CI. Significance was defined as P < 0.05 for all analyses. Statistical analyses were conducted using SPSS 19.0 (IBM, NY, USA). (Fig. 1) . We compared the clinical characteristics of CHF patients according to VTE occurrence ( Table 2) . From the retrospective observation study, we identified 32 CHF with VTE patients and 1,727 CHFonly patients. Compared with CHF-only patients, CHF patients with VTE had higher proportions of recent surgery or trauma (RR 3.787, 95% CI 2.026-7.081), immobilization (RR 1.548, 95% CI 1.063-2.254), and cancer (RR 2.901, 95% CI 1.266-6.648). However, there was no significant association between VTE occurrence and age, gender, BMI, or any comorbid condition (DM, HTN, CAD, COPD, and CRF).
Multivariate analysis was performed to investigate independent risk factors for VTE in CHF patients (Table 3) . After adjusting for clinical variables, age older than 65 years was independently associated with VTE risk in CHF patients (OR 3.412, 95% CI 1.009-11.538). In addition, recent surgery/trauma (OR 4.227, 95% CI 1.765-10.122) and cancer (OR 2.950, 95% CI, 1.083-8.036) were associated with a significantly increased VTE risk in these patients. However, none of the comorbid conditions investigated, including DM, HTN, CAD, smoking history, COPD, and CRF, was associated with increased VTE risk.
Discussion
The present study is the first population-based study on VTE prevalence in Asian patients with CHF. In this study, VTE rate in Korean CHF patients was 0.855%. Thus, we demonstrated that the VTE rate in the Korean CHF patient population is lower than in Caucasians with CHF. Interestingly, we found a rapidly increasing VTE rate in CHF patients in recent years. Additionally, we found that elderly age, recent surgery or trauma, and cancer are independent VTE risk factors in CHF patients. Our study might be valuable for design of relevant healthcare guidelines for Asians in view of the increasing VTE prevalence.
Previous epidemiologic studies reported a wide range of VTE incidences in CHF patients that ranged from 1.63% to 59%, depending on the nature of the study. 5, 6, [9] [10] [11] [18] [19] [20] [21] In the majority of studies, however, it was reported that VTE incidence in CHF patients was approximately 10%. In the subgroup analysis of the Medical Patients with Enoxaparin trial, Alikhan et al. reported that 14.6% of CHF patients were diagnosed with DVT. 18 Randomized controlled studies showed 4.96% and 12.2% VTE incidence in hospitalized patients with CHF. 22, 23 From a prospective observational study in a population with severe CHF, Darze et al. 19 reported that 9.1% patients were complicated with PE. Our study showed a much lower rate of VTE in Korean CHF patients compared with the reported incidence in Caucasian populations. Ethnicity-dependent VTE epidemiology may be explained by differential genetic predispositions between Asian and Caucasian populations. Different environmental factors and life styles may also contribute to varied VTE epidemiology according to ethnicity. However, a population-based study using the National Hospital Discharge Survey (NHDS) of the United States reported only a 1.63% VTE rate in American CHF patients. 5 Comparison of our data with the NHDS data is reasonable because these studies had similar study designs, in which mainly symptomatic VTE cases were selected. Compared with the NHDS data, our study suggests that the VTE rate in CHF patients is lower in Asian populations than in Caucasian populations. Currently, limited data is available on the VTE incidences in Asian CHF patients. To our knowledge, only one Japanese study was published on DVT incidence in CHF patients. 24 That prospective observational study reported that 11.2% of CHF patients (18 of 161 patients) were diagnosed with DVT. However, only three patients presented with DVT complications in the proximal legs. Moreover, there were no patients with symptoms suspicious of VTE or PE during prospective observation in the Japanese study. 24 Thus, in agreement with our results, the Japanese study also suggests that symptomatic VTE has a relatively lower prevalence in Asian populations than in Caucasian populations. Interestingly, however, we found rapidly increasing VTE rate in Korean CHF patients over the years that we examined. During the study period, there was an approximately 2-fold increase of VTE rate. It should be emphasized that this trend did not show any plateau pattern. Increasing VTE prevalence in Korean CHF patients might be explained by the rapid aging of the Korean population and by increased awareness and identification of VTE by Korean physicians. 12 Although CHF is the major risk factor for VTE, other risk factors for VTE in CHF patients are not well-established. There are few studies examining risk factors or clinical predictors of VTE in CHF patients. In a prospective study of severe CHF patients admitted to a coronary care unit, Darze et al. reported that PE risk is prominent in patients with cancer, previous VTE history, and right ventricle ab- normality. 19 In addition, Howell et al. 25 found that previous VTE history, surgical state, and obesity were strongly associated with risk of developing VTE. In our study, we found that elderly age, recent surgery or trauma, and cancer were independent risk factors for VTE occurrence. Thus, as with other acute medical diseases, traditional risk factors may also have an important role for VTE occurrence in CHF patients. However, in a prospective study of medical intensive care unit patients, Hirsch et al. 26 reported that there was no difference in age, gender, BMI, cancer, and recent surgery between patients with DVT and those without. Further larger studies are warranted to elucidate these conflicting results. In addition to traditionally recognized risk factors, CHF severity may also predispose one to VTE. Several studies demonstrated the association between decreased EF and risk of VTE occurrence. 18, 24, 25 Howell et al. 25 reported that VTE risk strikingly increased as EF decreased, especially in patients with an EF < 20%. Similarly, the Medical Patients with Enoxaparin study showed an approximately 2-fold increase in VTE frequency in the New York Heart Association (NYHA) class IV group compared with the NYHA class III group (21.7% vs. 12.3%). 18 Although we did not assess the association between CHF severity and VTE risk in this study, CHF severity is closely related to prolonged hospitalization, immobilization, and invasive procedures. 27, 28 It is plausible that decreased cardiac function may be an important risk factor for VTE occurrence in CHF patients, regardless of ethnicity or race.
Recently, evidence-based practice guidelines of the 9th edition by the American College of Chest Physicians (ACCP) were published for antithrombotic therapy and prevention of thrombosis in acutelyill hospitalized medical patients. 29 The ACCP guidelines recommend anticoagulant thromboprophylaxis for CHF patients with VTE risk factors including active cancer, previous VTE, reduced mobility, known thrombophilic condition, or recent trauma and/or surgery. Consistent with the ACCP recommendations, our study demonstrated a higher OR for VTE development in cancer patients and in patients who had experienced recent surgery or trauma. However, because these guidelines are based on data mainly from Caucasian individuals, our findings raise the question of whether Asian CHF patients should receive less aggressive thromboprophylaxis than is standard in Caucasian populations. The guidelines are originally based on findings that the incidence of VTE in CHF without prophylaxis is at least higher than 10% as calf DVT, 2% as proximal DVT, and 1% as clinical PE, indicating moderate risk for VTE prevention. In addition, the guidelines recommend against VTE prophylaxis in patients with low risk for VTE prophylaxis in that the incidence of VTE without prophylaxis is lower than 2% as calf DVT, 0.4% as proximal DVT, and 0.2% as clinical PE. [30] [31] [32] Based on our results, Korean CHF patients are categorized between low and moderate risk, while CHF patients in Western populations are categorized in the moderate or high risk group. Therefore, we propose that Asian CHF patients with active cancer or recent trauma and/or surgery may need thromboprophylaxis. Although our study does not give confirmatory evidence for this proposed guideline, our findings do provide basic evidence that highlight the need for further study. Design of evidence-based guidelines for Asian CHF patients requires prospective studies of thromboprophylaxis in CHF patients.
There are several limitations to this study. First, it is possible that physicians had diagnosed the patients as having VTE by clinical suspicion versus using objective diagnostic methods. However, the likelihood of misdiagnosing the number of VTE events that would suffice to interfere with our findings is very low. Second, it is possible that asymptomatic VTE cases were not captured with this method. Asymptomatic VTE patients who were not suspected by physicians were not included in this study. Therefore, the actual incidence of VTE is likely to be greater than the incidence identified in the study. Third, because the HIRA database provided limited information about the patients, we could not perform a nested case-control study. Nonetheless, we conducted a retrospective study in a relatively large population.
The VTE rate in CHF patients is lower in the Korean population than in Caucasians. However, the VTE rate in Korean CHF patients rapidly increased during the study period of 2007 to 2011. To our knowledge, this is the first national population-based epidemiology study in Asia that suggests an ethnicity effect on VTE rate in CHF patients.
